SUMMARY
HEN an artery is occluded, unless it is an end artery, the vascular area which has been supplied by that artery will receive blood supply from adjacent arteries through collateral vessels or arterioarterial anastomoses. In general collateral vessels are thinner and more resistant to flow than the original artery. Therefore, a large pressure drop is caused when blood flows through collateral vessels. Resistance of collateral vessels can be calculated from measurements of pressure and flow.1)-3) This method enables one to quantitate the changes in collateral vessels in response to various stimuli. In the present study, effects of two nitrites, N-ethoxy-carbonyl-3-morpholinosydnonimine (SIN-10) and nitroglycerin, on collateral resistances for the carotid and femoral arteries of the dog were studied. presumably repeatedly branching and rejoining. However, we treated all these collateral vessels as a single vessel to which was assigned a single flow resistance r, the carotid collateral resistance.3) If we denote peripheral resistance of the entire area supplied by the common carotid artery by R, it may be said that, when the artery is occluded, collateral flow first passes through r and then through R to flow out into the venous side. If we assume that intrasinus pressure is the pressure at the junction of r and R, also assuming Poiseuille's law and venous pressure of zero, Ps=PR/(r+R), where Ps= intrasinus pressure and P=systemic arterial pressure. Thus r=R(P-Ps)/Ps. Assuming further that R remains unchanged during carotid occlusion, R may be computed as P/i, where i=carotid flow before occlusion. The reason for the assumption that R is constant is that there was almost no reactive hyperemia after the reopening the carotid. Perhaps the collateral flow was sufficient to impede lack of oxygen2) and accumulation of vasodilator metabolites during occlusion. Since the carotid sinus was denervated, the change in vasomotor nerve activity by occlusion was thought to be minimal.
The partial recovery of intrasinus pressure (Ps) during carotid occlusion indicated a decrease in r. In this study, the r immediately after occlusion is referred to as initial collateral resistance (ICR) and the plateau value reached in about 30sec. as steady state collateral resistance (SCR). For the experiment in Fig. 1 , left panel, ICR was 0.43mm.Hg/ml./min. while SCR was 0.24 mm.Hg/ml./min. In these and the following calculations the difference between systemic arterial pressure and intrasinus pressure before carotid occlusion was neglected and systemic pressure was assumed to remain unchanged during occlusion. The results of measurements of ICR and SCR in 6 dogs are summarized in Table I Effect of a sydnonimine compound on carotid ICR and SCR Fig. 1 , right panel, shows a carotid occlusion experiment 15min. after intravenous injection of SIN-10, at a dose of 1mg./Kg. The most conspicuous change after administration of SIN-10 was, besides the decreases in arterial pressure and carotid flow, that intrasinus pressure did not tend to recover but remained almost unchanged during occlusion. Considering that arterial pressure and hence intrasinus pressure had been lowered by SIN-10, intrasinus pressure during occlusion was fairly high from the onset of occlusion. This finding suggested that the collateral vessels which would have dilated after arterial occlusion without SIN-10 had already dilated almost fully after administration of this substance. This was further supported by calculating the collateral resistance. For the experiment reproduced in Fig. 1, right panel,  ICR=SCR=0 .25mm.Hg/ml./min.
Peripheral resistance for this artery was 0.65mm.Hg/ml./min. before SIN-10 and 0.94 after SIN-10 .
The above experiment was done in 6 dogs and the results are summarized in Fig. 2 . Upon administration of SIN-10 (1mg ./Kg.), ICR was decreased to the level of SCR. This effect was maximum from 5min . to 1 hour after administration and gradually disappeared in the following hours . On the other hand, the change in SCR by SIN-10 was slight . Peripheral resistance of the vascular area supplied by the carotid artery (R) was increased by SIN-10. Since arterial pressure was decreased after administration of this substance, one might imagine that the increase in peripheral resistance was due to a reflex excitation of sympathetic vasoconstrictor fibers secondary to the arterial hypotension. However , a similar increase in peripheral resistance was observed after severance of the cervical sympathetics .
Effect of nitroglycerin on carotid collateral resistance
The experiment reproduced in Fig . 3 was done to observe the effect of nitroglycerin on the carotid collaterals . After a control occlusion experiment for the measurement of ICR and SCR , nitroglycerin was injected intravenously Jap. Heart J. Effect of nitrites on femoral collaterals
Collateral vasculature is less developed for the femoral artery than for the common carotid artery. Therefore, the pressure distal to the occlusion dropped more severely when the femoral artery was occluded (Fig. 5, top) . The distal pressure recovered gradually during occlusion, indicating a decrease in the collateral resistance also for this artery.1) However, collateral fl ow did not seem to be sufficient to impede lack of oxygen and accumulation of vasodilator substances. A marked reactive hyperemia was observed after the reopening the artery. Therefore, peripheral resistance (R) seemed to be decreased during arterial occlusion.
Since the constancy of R did not hold, it was impossible to calculate SCR for the femoral artery by the method employed for the carotid artery. However, it may be assumed that it takes several seconds for the vasodilator process to sufficiently develop in the area which was originally supplied by the occluded femoral artery. On this assumption, we can at least calculate ICR, since R may be estimated to remain unchanged for the initial several seconds of the occlusion experiment.
As seen in Fig. 5 , bottom, collateral resistance (r) thus calculated was AP: systemic arterial pressure. Note that, after SIN-10, distal pressure did not recover during occlusion but further decreased, suggesting gradual decrease in peripheral resistance with relatively constant collateral resistance. 
